A thermopile based detector array has advantages when used for an infrared (IR) micro-spectrometer, as compared to an array of photon detector, such as flat spectral response and uncooled operation. A thermal detector requires a good absorber to achieve a high absorption coefficient in the spectral range of interest. Several solutions are available and the advantages and disadvantages are discussed. Multi-wall carbon nanotubes (CNTs) can be used as absorber with high absorption efficiency in IR band. Other advantages are high thermal conductivity and damage resistance which make them promising candidates as coatings for thermal detectors. This paper reports on nanotubes realized on a silicon substrate with titanium nitride thin film layer. Optical characterization is done using a commercially available spectrometer.
Introduction
An IR micro-spectrometer based on a thermopile based detector array has potential for use in applications where low cost in high volume is important. An absorber is used to perform the radiant to thermal conversion. A suitable technology for fabrication for absorber array should satisfy two requirements: high absorption and IC compatibility with the process used for fabrication of the sensor and readout circuits. The different techniques for fabrication of absorbers are compared in Table 1 . A thin layer of CNTs has a wide absorption range, low mass and high thermal conductivity, resulting in a sensitive and high-speed device. 
Fabrication of the CNT absorber
The test sample is prepared as follows: a substrate is prepared to have 50 nm titanium nitride and 500 nm titanium stacked on top of silicon wafer. As catalyst for CNT growth a layer of iron of 5 nm thickness is evaporated on the substrate and patterned using lift-off. CNTs are subsequently grown using the AIXTRON BlackMagic Pro 4" LPCVD reactor at 500ºC with growth times of 2, 4 and 6 minutes [1] . The resulting thickness is 550, 900 and 1250 nm respectively. Figure 1 shows the SEM of sample with 1250nm CNTs. The absorptance of CNT's is derived by measuring the transmission and the reflectance using standard spectrometer instrument and is shown in figure 2 . The figure shows a high and wavelength independent absorption for maximum height of CNT's, with more than 85 % light is absorbed in the near-IR range for the sample with CNT's of about 1 μm height. 
Fabrication of the IR array with CNT absorbers
The proposed process flow for fabrication of thermal detectors with CNT absorbers on top is shown in figure 3 . The dimensions of each pixel are 650×36 m 2 with an absorber area at each pixel of 282×36 m 2 . The dimensions of the detector array are 1200×760 m 2 , with a linear array of 23 pixels at a pitch of 46 μm. Figure 4 shows the formation of thermopile detector array before deposition of CNTs. The absorber is grown on a thermopile detector array and followed by sacrificial etching to release the device. The temperature of CNT growth can possibly be lowered to improve CMOS compatibility. The simulated sensitivity of each pixel is 350 V/W, which indicates that a high performance thermopile array for IR micro-spectrometer can be achieved. 
Conclusions and Future Work
The suitability of CNT for use as an IR absorber has been demonstrated. Future work is directed towards the actual integration of array fabrication and CNT deposition in a CMOS compatible process.
